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cm&agi&iti  pustular  dermatitis  of  sheep  and  goat®.  Within  th®  saops  of  this 
work,  it  was  of  interest  to  examine  under  th#  electron  microscope  the  virus  of 


that  of  the  already  identified  infectious  agent  of  contagious  pustular  dematiti* 
of  sheep  and  gosta. 

Electron  s&croaeeple  investigations  of  this  agent  in  sheep  end  goats  and 
lathyss  eontagicsra  virus  (®.C.¥* )  isolated  f rose  humans  have  already  been 
carried  out  (1,  18,  19,  3)*  the  E.C.¥»  is  ii. -laded  in  the  Peat  group  (1*,  3), 

It  eon  he  easily  differentiated  frost  the  PeocloU  vims  eleetrcn-microsepple&lly 
(1,  18,  3)«  According  to  the  literature,  great  similarities  exist  between  the 
virus  of  stunatis  papulose  bovia  (2b,  19,  3)  and  the  virus  of  Milker’s  nodule 
(25,  20,  28,  Hi,  5)  when  they  are  examined  eXectrotMriereseepiaally  with 
regards  to  shape,  size,  structure,  and  ardal  ratios. 

MATERIALS  AMD  METHODS 

Epidermal  scale®  an!  papillomatotio  lesions  from  expixdddand  isolated 
chamois,  which  had  been  sent  to  the  National  Institute  for  Contagious  Animal 
Disease  Control  in  HodX^g  bale  Whin  (Directors  Dr.  F.  Kress),  were  used  as 
material  for  electron  microscopic  studies.  In  addition,  fresh  specimens  were 
examined  under  tbs  electron  microscope  after  the  transfer  of  infectious  material 
through  experimental  animals  (chamois,  sheep,  and  goats).  From  the  old  epi¬ 
dermal  scales  and  pap ill  cast otic  lesions,  a  suspension  was  prepared,  which  wae 
studied  for  E.C.V,  after  high  and  low-spped  centrifugation.  From  the  arti- 
flcally  infected  animala,  the  small,  lentll-aised  gray-white  nodules  were 
removed  with  •  scape!  on  the  fourth  day  of  illness  and  were  ground  on  a  glass 
slide.  Formerly,  it  had  been  found  that  it  wea  advanta*etoa  to  immerse  the 


the  glass  slid®  in  a  water  bath  for  five  minutes  in  order  to  wash  m&j  any 
water-soluble  materials  (soli olds  and  blood  constituents)  until  the  slid®  is 
water-clear*  Following  shadowing  with  platinum-d ridiure ,  the  elides  were 
x~x«d  in  »  12  $  buffered  osmium  ‘etrcadde  solution  for  10  minutes*  the 
secondary  negative  staining  wa®  carru*  «*+  a  saturated  solution  ©f  uranyl 
acetate  with  *  pK  of  is. 2,  In  addition,  several  speMsaensswsre  shadowed  with 
ge3.d-p*ll«sdia«  in  ehi&rofor*  in  a  Slerean’s  steasdng  apparatus.  As  carrier 
films,  0,5  K  sowital  in  chi  or  of  cm  and  0,5  %  fearsswar  in  1,2-diehloroethan* 
(purest  available)  were  employed*  The  photographs  were  made  with  an  HmseepeX 
$n  Gevaert-Scientia  23D50  plates. 

R£S?iT8 

The  electron  microscopic  identification  of  a  virus  using  old  diseased 
samples  from  the  skins  of  inflated  chamois  is  not  possible  with  our  centrifuge 
technique.  The  shadowing  prepared  with  the  latest  modifications  was  son 
abundant  on  the  non-specific  material,  in  spite  of  washing,  that  it  could 
scarcely  be  seen  through.  Moreover,  the  quantity  of  virus  in  the  old  samples 
appeared  to  be  too  small  to  be  detected  under  the  electron  microscope.  Sub¬ 
sequently,  additional  investigations  on  this  material  were  given  up  and  virus 
identification  was  carried  out  only  on  materials  from  freshly  infected  experi¬ 
mental  animals  (chamois,  sheep,  and  goats).  In  the  papulo-vesiculoeum  stage, 
it  wee  possible  to  observe  a  virus  which  corresponded  morphologically  (else, 
shape,  ultra-structure,  and  social  ratio)  with  the  E.C.  virus  of  sheep  and 
goats.  The  fourth  day  of  illness  pcetinfecticn  was  found  to  be  the  most 
favorable  for  detection  of  the  virus.  In  the  crusty  lesions  which  appeared  by 
the  sixth  day  pout  inf  action,  virus  could  no  longer  be  detected  by  the  indirect 
spot  teat  of  Peters  '23)  since  the  abundant  nonspecific  material  hindered 
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detection*  JLfier  the  is  deduct  ten  of  «  centrifugation  program,  It  was 
possible ,  however,,  to  concentrate  the  virus  in  the  ecahy  «*  to  rial  and  to 
prepare  somewhat  pure  preparations.  After  li»  days,  old  crusty  lesions,  as 
sell  as  papillomatotie  lesions  can  rarely  be  used  for  virus  detection  by 
■eans  of  the  elect  roe  microscope*  In  this  ease,  one  must  toansfer  the  infect¬ 
ious  material  to  suitable  experimental  animal#  or  grew  the  virus  ir>  a  suitable 
tissue  culture*  After  the  us  of  either  of  these  procedures,  the  electron 
microscopic  detection  of  viruses  can  be  carried  out  without  difficulty* 

In  « ns  case,  we  wore  successful  in  detecting  the  I.C.  virus  with  the 
Indirect  gp&fc  method  for  papulo-vetlculcsun  lesion*  on  the  upper  lip  of  a 
young  chamois*  Tbs  oldest  of  these  lesions  was  estimated  to  be  about  four 
days  did* 

The  sJdn  lesions  during  the  early  stages  had  extremely  high  virus  contents 
in  wild  animals  as  well  as  in  materials  obtained  from  experimental  animals.  The 
viruses  lay  Imbedded  for  the  most  pert  in  reticular  material  erginating  from 
the  degeneration  of  cells.  They  are  arranged  in  singles,  pairs,  groups,  chains, 
and  in  plaques  in  great  nuebers  (Figures  1,  2,  3,  5,  and  6)*  By  means  of  uranyl 
acetate  negative  staining,  it  vus  quite  easy  to  differentiate  the  virueee  from 
the  nonepecifie  material  of  the  mm  sice  range.  The  greatest  part  of  then  had 
the  ehape  of  anroUtlcaal  elHpsoid  (9,  10)  whose  periphery  la  distinctly 
compressed  (Figure*  1  end  2).  At  higher  electron  microscope  megnificetione,  a 
distinct  envelops  (Fig.  2)  can  be  seen.  On  the  surface,  a  striated  pa  tern  la 
arranged,  which,  in  many  oases,  assumes  a  cross  and  transverse  pattern  (figures 
2  and  |).  This  pattern,  which  is  mainly  on  the  surface  of  the  virus,  ie  ceueed 
by  parallel- arranged  filamentous  coapressivos  which  rung  in  a  diagonal  direction 
en  the  virua.  These  cross  and  transverse  markings  *r*  probably  projections  of 
ths  reverse  side  through  to  the  front  aid*.  In  several  preparations,  isolated 
rend  virus  forms  (Figure  k)  mere  observed  in  which  sees  it  wee  difficult  to 


differentiate  the  filawxjnts#  Ik  the  photographs  with  higher  resolution, 
measurements  were  made  of  the  distance  between  the  parallel  filaments  which 
amounted  to  116  I  to  1 25  %•  The  width  of  the  filaments  waa  Measured  to  be 
60  !«  Yfrthin  a  single  filament,  an  axial  structure  of  about  20  t  wee  observed* 

In  the  i  -ter lor  of  the  virus,  one  can  observe  thickened  area  which  exhibit  an 
average  else  of  ea«  90  sp  by  65  up  and  lay  partly  in  the  center  and  partly 
subpolar  (Fig*  3)»  As  to  the  Question  of  this  internal  body  being  tnalogous 
to  that  of  the  Vaccinia  virus,  one  can  only  speculate  at  this  time*  When  100 
viruses  were  measured,  the  following  values  were  obtained »  the  long  axle  varies 
between  200  up  and  32$  m ft  with  s  mean  of  259*75  mp?  the  short  axis  f ran  1$0  sp 
to  185  mp  with  a  mean  of  l$ii*62  «p.  The  axial  ratios  lay  between  1*285  and 
2*333  averaging  l«6o*  A  morphological  distinction  between  the  Infectious  agent 
of  contagious  pustular  dermatitis  of  chamois  (early  papillomatosis)  and  the 
virus  of  oontagioue  pustular1  dermatitis  of  sheep  and  goata  could  not  be  made* 
Consequently,  through  experimental  investigations  (6)  one  can  confirm  the 
identity  of  the  ▼irus  of  ®papillcmatoiia"oef  chamois  to  be  the  sans  as  that  of 
contagious  pustular  Csxwitltia  of  sheep  and  goats* 

DISCUSSION 

The  method  described  by  Peters  and  co-workers  (2b)  for  the  rapid,  electron 
microscopic  diagnosis  of  variola  virus  (fixation!  osmium  tetroxide  and  gsgative 
staining!  uranyl  acetate)  were  also  applied  in  the  present  investigations  for  the 
detection  of  the  *.*.  virus  of  chamois  and  axperimantal  animals.  With  tbfiusranjrl 
•alt,  one  could  find  structures  similar  to  thaee  first  seen  by  Xagingtca  and 
Homs  (18)  later  by  Buttner,  Qiaee,  miler,  and  Paters  (3)  using  phoephotungstle 
add  (FTA). 


The  Introduction  o t  PTA  negative  staining  by  Brenner  end  Horm  (2)  in  the 
electron  microscopic  preparative  technique  led  to  the  disclosure  of  substructures 
in  viruses  **hieh  had  not  previously  been  seen  with  the  methods  employed  ( osmium 
fixation  and  shadowing)*  A  explanation  for  the  negative  staining  was  given  by 
Muller  end  Meyerhof!  (16)  later.  According  to  them,  in  the  case  of  FTA  nega¬ 
tive  staining,  there  is  an  electron  charge  of  the  micro-region  caused  by  more- 
mint  of  electrons*  Moreover,  there  develops  an  electrostatic  lens  through 
which  the  electron  beam  it  focused  in  the  micro-region*  Muller  and  Glesa  (1$) 
believe  that  in  the  case  of  uranyl  acetate  negative  staining,  similar  physical 
Condi tiers  are  displayed*  In  repeating  the  studies  of  Muller  and  Keyerhcff 
(16)  with  uranyl  acetate,  we  observed  that  latex  balls  negatively  stained  with 
It  appear  transparent  under  the  electron  microscope  when  they  are  not  treated. 

If  a  carbon  evaporation  coating  la  employed  as  a  carrier  film,  then  the 
anomalous  contrast  (16)  was  nr  longer  observed,  since  the  electrostatic  charge 
is  terminated  by  the  conducting  carbon  film*  In  figure  6,  gross  charge  phenomena 
are  recognised  after  treatment  of  a  virus  sample  by  uranyl  acetate  negative 
staining*  Such  charge  phenomena  are  tints  always  observed  when  a  large  number  of 
viruses  (a  virus  cluster)  ie  used  and  a  large  quantity  of  uranyl  acetate  is 
deposited.  In  the  case  of  tha  Vaccinia  virus,  the  substrate  was  not  preserved 
by  uranyl  acetate  negative  staining  a#  it  hse  been  described  by  other  authors 
(21,  22,  7).  In  the  case  of  this  virus,  the  exterior  protein  layer  probably 
prohibit*  the  penetration  of  uranyl  acetate  (with  its  'Z  of  b.2)  in  sufficient 
quantities*  In  the  case  of  the  S.C.  virus,  the  different  virus  types  observed 
with  FTA  negative  staining  could  not  be  found  since  the  pH  of  the  urcryl  sslt 
could  not  be  shifted  towards  neutrality  with  precipitation*  The  values  given 
in  the  literature  (1,  18,  1?,  3)  for  the  alee  m&  axial  ratio  of  tha  I„C.  virus 
are  in  aggrssmact  with  cur  Investigations.  The  discrepancies  ere  probably  the 


In  table  11*#  emissary  of  the  mean  values  given  in  the  literature  for  the 
long  and  shaft  axes  and  the  sxisl  ratios.  The  vt'.ue*  are  express  in  xp. 

TABI*  I 


The  clinical  diagnosis  of  contagious  pustular  dermatitis  of  sheep  on  the 
basis  of  the  characteristic  clinical  picture  appears  to  poee  no  particular 
difficulty,  since  in  an  animal  stock,  several  animals  with  symptom*  of  different 
starea  of  the  disease  are  certainly  to  be  found.  In  the  case  of  wild  animals,  on 
the  other  hand,  the  disgnoeia,  if  necessary,  can  be  made  only  with  difficulty. 

As  the  virus  identification,  ss  mentioned,  can  be  carried  out  success! ally  under 
the  electron  microscope  only  in  early  stages  of  the  disease,  one  must  employ 
infection®  materials  from  experimental  animal*  car  grow  the  viruc  in  tissue 
cultures  whan  dealing  with  old  oases  of  the  disease.  The  subsequent  identification 
of  the  rlrua  under  the  electron  microscope  is  then  quits  easy. 

SPKMART 

In  the  paper  presented,  tbs  author  has  reported  on  the  electron  microscopic 
determination  of  the  virus  producing  "papillomatosis*  in  th*  chamois.  Be 
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morphologic  difference  was  detectable  between  this  agent  and  the  infectious 
agent  producing  contagious  pustu’ar  dermatitis  in  cheep  and  goats.  The 
identity  of  both  agents,  already  presumed  on  the  baair  of  experimental  results, 
was  thus  confirmed  electron  microscopically.  Thr  Ecthyma  c  cert  afloat*  viru*  was 
prepared  employing  a  saturated  solution  of  uranyl  acetate,  ay  means  of  this 
method,  the  surface  structure  of  the  virus  was  visualised.  The  physical  pre¬ 
requisites  (negative  staining)  bates— been  discussed. 
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FIGURES 

The  Xerox  copy  of  the  paper  furnished  to  the  Translator  was  of  such  poor 
quality  that  the  figures  contained  In  it  could  not  be  reproduced  f car  ur*  in 
this  translation.  A»  a  result,  the  reader  is  iwfarred  to  the  original  .'Journal 
for  the  electros  micrographs. 

Figures!,  Ecthyma  ccaatagiesum  rirua  treated  with  urangrl  acetate.  Magnified 

irjm  x. 

Figure  2.  Representation  of  ultra-structure.  R-  round  elereentary  bodies j  H  - 
envelope  fWHbrane,  Magnified  80,000  X. 

Figure  3.  K.C.  vlma  with  concentrated  area  within.  Magnified  80,000  X. 

Figure  I*.  Sound  S.C,  Virus.  Substructure  pais  served  poorty.  Magnified  160,COO  S. 

Figure  5.  Rotational  ellipsoidal  element  *rj  body  ahadowed  with  gold-pallacium. 
MaHETiad  20,000  X. 

Figure  6.  Virus  cluster,  strong  eharge  phenomenon  at  micro-region.  Magnified 

K57590  I. 


